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The Effects of Climate on South African Livelihoods
Morton (2007) used economic data to draw conclusions, such as how the prices of 
goods varied in terms of the weather and how these variances affected certain areas. He 
dispersed surveys throughout the regions used within the study to get a baseline 
measurement of how climate data would be used by subsistence farmers and agriculturists. 
From the data he collected, he concluded that planting in tropical areas with moderate 
climate changes of 1-2 degrees Celsius can cause noticeable negative effects on the yields of 
subsistent crops such as maize, wheat, and rice. The use of economic data effectively 
supported that crop failure leads to hardships amongst families that rely on positive crop 
yields.
Thomas, Twyman, Osbahr, and Hewitson (2007) used climate data analysis and 
geological soil samples to facilitate his findings. He argued that soil that had been 
consistently exposed to drought conditions lost considerable amounts of nutrients within the 
time given. His information lead to the conclusion that long spells of variant weather resulted 
in long-term negative effects and low crop yields. His results were like Morton; however, 
Thomas et al.’s varied in certain aspects. Thomas et al. (2007) used strictly geological data 
and extrapolated that low crop yields cause hardships in African livelihoods due to lack of 
food and supporting income. Out of the three, Thomas et al. (2007) facilitated the most 
extensive research, and, in turn, the best argument through his use of multiple methodic 
angles, such as the use of past recorded rainfall accumulation, present measurements of 
accumulation, and possible weather conditions. 
Ziergovel and Calder (2003) used theoretical livelihood scenarios, where they took 
the average income of the lower class and created a theoretical family that would be living 
off this income. They then took forecast data from previous years and inferred how the 
variances of climate effected specified crop yields, and in turn, the overall income for the 
family at the end of the year. They then compared this data with a separate scenario where 
the income was taken from the average higher class. Ziergoval and Calder’s (2003) work 
used climate and economic data, like both Morton (2007) and Thomas et al. (2007); 
however, their use of livelihood scenarios contrasts greatly from the other two. Their income 
data was taken from surveys and census records, and their climate data was found through 
measuring temperatures and average rainfall accumulation. While the use of the livelihood 
scenarios allows the audience to understand the effects of climate variability on a more 
personal level, it is unnecessary. Ziergoval and Calder (2007) could have easily used 
legitimate data from actual families, rather than creating dramatic scenarios that appear false.
Discussion 
Climate variability affects countries, regions, communities, and 
individuals for extended periods of time--- in most cases the climate in 
question has been varying for many centuries. In the southern region of 
Africa, climate variability has become commonplace (Morton, 2007). With 
fluctuating amounts of precipitation, from droughts to floods, the livelihoods 
of farmers and small-share agriculturists are challenged each season due to 
lack of knowledge and unpredictability. Low yields lead to higher prices 
within markets, effecting all growers and consumers within the region. Lack 
of information and understanding both on the scientific and civilian sides of 
climate variability leads to hardships both ecologically and economically.
South Africa, Kenya, and Lesotho have been noted as countries with 
the most variable climates. These countries are reliant on subsistence farming 
and agriculture, meaning that the majority of their food resources are attained 
from what farmers are able to produce with the available resources. Morton 
(2007) offers that climate variability is a factor in the livelihoods of the 
inhabitants of these nations; however, he is not convinced that the 
unpredictable climate is the only factor that leads to such intense hardships. 
Arguably, climate is not the only stressor on the livelihoods of farmers: 
factors such as economic downfall and war also affect livelihoods, especially 
those of lower-class status. 
This view contrasts with the views of Thomas, Twyman, Osbahr, and 
Hewittson (2007) and Ziergoval and Calder (2003), which offer that climate 
variability effects all factors of livelihood within similar South African 
regions, including economic outcomes; however the methodology of both 
Morton (2003) and Thomas et al. (2007) provided sufficient support towards 
their claims, while Ziergoval and Calder (2003) lacked support.
Introduction
Each study implemented different methods for obtaining average 
monthly and yearly rainfall climate measurements.
Ziergovel and Calder (2003):
• Used theoretical livelihood scenarios by taking the average income of the 
lower class and creating a theoretical family that would be living off this 
income.
• Took forecast data from previous years and inferred how the variances of 
climate effected specified crop yields, and in turn, the overall income for 
the family at the end of the year. 
• Compared data from the lower-than-average class with a separate scenario 
where the speculated income was taken from the higher-than-average class.
• Also implemented forecast data and speculated crop yields. 
Morton (2007):
• Used economic data, such as how the prices of goods varied in terms of the 
weather and how these variances affected certain areas, to draw 
conclusions. 
• Dispersed polls throughout the regions that were used within the study to 
get a baseline measurement of how climate data would be used by 
subsistence farmers and agriculturists.
Thomas, Twyman, Osbahr, and Hewitson (2007):
• Used climate data analysis and geological soil samples to facilitate their 
findings. 
• Used 50+ years of climate data to identify possible trends (Fig. 1)
Methodology
Morton (2007):
• Simulated studies on a global and regional level suggest that in tropical areas, even 
with moderate temperature changes of 1-2 degrees Celsius, it is more likely that 
there will be negative effects on subsistence crops such as rice, maize, and wheat, 
with the latter two being more susceptible to low yields. 
• Suggested that allocating labor across seasons, making use of native plants, 
increasing the integration of livestock, increasing land work per hectare (100 
acres), and diversifying livelihoods, have all been shown to help battle the negative 
effects of climate variability.
Thomas, Twyman, Osbahr, and Hewitson (2007):
• Offered that spatial and temporal diversity adapting, such as cutting fodder and 
native plants and buying short-maturing crop varieties can result in higher crop 
yields and soil with higher nutrient values. 
• Discovered that long-term negative effects on livelihoods of small farmers, such as 
low crop yields and insufficient nutrients in grasses consumed by livestock can 
result from variant climates.
Ziergovel and Calder (2003): 
• Found that shortages in water result in: 
➢Delayed planting.
➢Delayed harvesting. 
➢Short maturing periods for most plants, which leads to:
▪ Less sale. 
▪ Less overall income.
▪ Livestock become sick and weak due to lack of proper nutrients.
Results
Conclusion
• Climate variability, even in moderate terms, has been found to have a 
negative outcome on crop yields in tropical African regions.
• Although residents of these regions have no control over the climate, steps 
can be taken in order to combat negative effects on crop yields, such as 
planting drought-resistant crops, cutting away fodder, and using methods of 
irrigation.
• Low crop yields directly affect market prices within the economy.
• Thomas et al. (2007) provided the most support for their argument.
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Figure 1:Mean days of rainfall per month by 0.5-degree 
grid cells , 1950-1990. Darker shades indicate  increasing 
numbers of rain days per month while paler shades  
indicate less rain days. (Thomas, Twyman, Osbahr, & 
Hewitson 2007).
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